Type I receptors for PACAP (a neuropeptide even more important than VIP?).
Among vertebrates, there is an extreme conservation in amino acid sequence for the neuropeptide PACAP-38 and its C-terminal shortened derivative PACAP-27. The PACAP gene is assigned to chromosome 18 in man and its organization has been characterized. PACAP-38 and its minor derivative PACAP-27 are widely distributed in the central nervous system. PACAP-38 is particularly abundant in hypothalamus. The mapping of the afferentation and efferentation of PACAP systems are progressively delineated, including a search for the colocalization with other neurotransmitters. In several peripheral organs positive neuronal perikarya and fibers are also seen. PACAP acts through two types of receptors: (1) the highly selective type I that displays a 500 to 2000 selectivity for PACAP-38 and PACAP-27 as compared to VIP; (2) type II is the so-called VIP receptor showing similar high affinity for PACAP-38, PACAP-27 and VIP. It is less selective, therefore, than previously thought. This is why this second receptor, qualifying as an unspecific VIP-PACAP receptor, is hardly considered here. Type I receptors can stimulate two enzymes: the adenylate cyclase and phospholipase C (whose activation leads to the inositol phosphate-cytosolic Ca2+ cascade). This dual coupling may have several distal consequences including on gene expression, cell growth and differentiation. Although a relatively comprehensive spectrum of pharmacological activities has already been established we still need to limit the physiological roles of PACAP as neurotransmitter and/or neuromodulator. Concerning the hypothalamo-pituitary axis, PACAP reduces food intake in mice and raises plasma arginine vasopressin in rat, probably through PACAP-ir neurons in paraventricular and supraoptic nuclei projecting to the neurohypophysis. PACAP originating in the hypothalamus may also be transported to the anterior pituitary through portal vessels. Data on the antehypophysis suggest a role on i.a. reproduction and growth. PACAP stimulates adenylate cyclase and increases [Ca2+] in gonadotropes, somatotropes, and folliculo-stellate cells. It elevates the secretion of alpha-MSH from melanotropes, and that of interleukin-6 from pituitary folliculo-stellate cells. PACAP potentiates the effects of LHRH on LH and FSH secretion. More clearly perhaps, PACAP increases the synthesis of LH, GH, PRL and ACTH after 1-2 days. In human pathology, PACAP-27 and PACAP-38 stimulate adenylate cyclase activity in membranes from 'null'-, gonadotropin-, GH-, and ACTH-producing pituitary adenomas but are inactive in prolactinomas.(ABSTRACT TRUNCATED AT 400 WORDS)